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COVER FOR ELECTRIC ACCUMULATOR AND RELATIVE ELECTRIC 
ACCUMULATOR 

The invention concerns a cover for an electric accumulator particularly adapted 
to be used to realise lead accumulators with free acid and the relative electric 
5 accumulator. 

As known, the casing of an electric accumulator consists of a cover that closes a 
container provided on the inside with a plurality of dividing walls. These define 
the cells inside which the electrodes or plates of positive and negative polarity 
are arranged in intervals. 

10 The plates with the same polarity are electrically connected together, respectively 
constituting the positive and negative group and as a whole an element. 
The various elements are connected in series with each other and their number 
varies according to the nominal voltage of the accumulator. In the case of a 12 V 
starting accumulator the number of elements and therefore the number of cells is 

is equal to six. 

Each element is completely immersed in the electrolyte consisting of a diluted 
aqueous solution of sulphuric acid. 

The cover is in turn provided with a plurality of holes, one for each cell, able to 
be closed by corresponding sealing caps, which allow the supply of topping up 
20 liquids to each cell. 

As known, the electrochemical processes that occur during the charging process 
of the accumulator cause a water consumption that determines a lowering of the 
level of the electrolyte inside each cell. 

In lead accumulators, indeed, during charging voltages are reached at which 
25 water separates by electrolysis with the consequent development of its 
constituent elements, hydrogen and oxygen. 

The speed at which the water separates depends upon... the kinetics of the 
hydrogen development reaction at the negative plate, which is directly 
proportional to the temperature and to the degree of depolarisation with which 

30 the reaction itself proceeds. 

The amount of water that separates depends upon the method with which the 
recharging of the accumulator is carried out. More specifically, it depends upon 
the charge factor understood as the ratio between the amount of electricity 
supplied to the accumulator during the recharging step and the amount removed 

35 by the accumulator during its discharge. 
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Such a factor depends upon the type of application for which the accumulator is 
intended. 

In traction accumulators the accumulator is frequently discharged and recharged 
completely and the charge factor can reach up to 1.2. This means that 20% of the 
5 amount of electricity supplied during charging is "spent" in the separation 
reaction of the water. 

In accumulators for starting endothermic motors (typically cars, lorries, tractors, 
etc.), the charge factor is slightly greater than one. However, they are 
continuously charged by the alternator as the vehicle travels determining 
10 significant water consumption through time. Such an undesired effect is also 
accentuated by the high operating temperatures also due to the ever greater 
concentration of apparatuses present in the engine space in which the 
accumulator itself is housed. 

Another factor that accelerates the development of hydrogen at the negative plate 
15 is the composition of the alloy of the positive plates. Antimony, which 
historically is the metal most used as binder of the lead both in positive and 
negative plates, has the drawback of promoting the undesired separation of water 
during the charging of the lead accumulator. 

A first drawback of lead accumulator with free acid described consists of the fact 
20 that the level of electrolyte in each cell, which lowers for the aforementioned 
reasons, must be periodically checked and restored, through the addition of 
distilled or demineralised water, to avoid the sulphation of the plates and 
irreparable damage to the accumulator. 

In lead traction accumulators, the topping up operation is carried out in a 
25 centralised manner with various methods connecting the cells of the accumulator 
with a topping up circuit fed from an external reservoir. This method, however, 
cannot be applied to lead starter accumulators. In such a case, the topping up is 
carried out manually through the filling holes with which the cover is provided. 
A further drawback consists of the fact that such maintenance interventions must 
30 be carried out with a certain frequency. 

Another drawback consists of the fact that such interventions must be carried out 
hastily in order to avoid the plates being able to emerge from the electrolyte 
causing damage or loss of efficiency to the accumulator. 

In starter accumulators, to reduce water consumption and consequently the 
35 number of maintenance interventions per unit time, the prior art has maximised 
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the electrolyte head above the plates and proposed plates realised with lead alloys 
without antimony. 

A first limit to such realisations consists of the fact that the actual reduction in 
water consumption and consequently of the number of maintenance interventions 

5 per unit time depends upon the situations in which the accumulator operates. 
Indeed, there is an actual reduction in water consumption only if the charge 
voltage regulator of the accumulator supplies a constant charge voltage without 
excess alteration during the whole life of the accumulator and if the temperature 
of the electrolyte does not exceed determined values, which can easily be 

10 exceeded for example in hot seasons. 

A further drawback consists of the fact that the absence of antimony has negative 
effects upon the behaviour of the positive plate and more specifically upon its 
cyclically or cyclicity. 

The absence of antimony, indeed, reduces the ability of the positive plate to 
15 withstand repeated deep discharges as well as decreasing the acceptance of 
charge of the plate itself. 

The purpose of the present invention is to overcome said drawbacks. 
In particular, a first purpose of the invention is to realise a cover for lead 
accumulators with free acid and an accumulator that automatically takes care of 
20 restoring the level of electrolyte in each cell. 

Another purpose is to realise a cover and a relative accumulator that 
autonomously takes care of restoring the level of electrolyte without requiring 
interventions or external apparatuses. 

A further purpose is to realise a cover and a relative accumulator that restores the 
25 levels of electrolyte in the cells selectively and substantially continuously in 
time. 

Another purpose is to realise a cover and a relative accumulator that keeps the 
level of electrolyte in the cells substantially constant ensuring the necessary 
precision and avoiding spilling. 
30 A further purpose is to realise a cover and a relative accumulator that allows the 
periodic maintenance operation to be simplified. 

Another purpose is to realise a lead accumulator with free acid that, with the 
same characteristics (size, power that can be delivered, etc.) and operating 
conditions, requires less maintenance interventions per unit time, with respect to 
35 analogous conventional accumulators. 



-3- 



WO 2005/011024 



PCT/IT2004/000398 



A further purpose is to realise a lead accumulator with free acid that has good 
cyclability of the positive plate. 

Another purpose is to realise a cover for lead accumulators with free acid and a 
relative accumulator that is not subject to losses of electrolyte for example in the 

5 case of temporary turning upside down. 

The last but not least purpose is to realise a cover for lead accumulators with free 
acid and a relative accumulator that is cost-effective and simple to realise. 
Said purposes are accomplished by a cover for an electric accumulator adapted to 
be integral with the container of said accumulator which, in accordance with the 

10 main claim, is characterised in that it comprises: 

- at least one reservoir, adapted to contain a topping up liquid of the 
electrolyte present in each of the one or more cells of said accumulator, 
communicating through at least one supply duct of said topping up liquid 
with said one or more cells; 

is - control means of the level of said electrolyte in each of said one or more 

cells adapted to prevent/allow the flow of said topping up liquid through 
said at least one supply duct when the corresponding level of said 
electrolyte is higher/lower than at least one predetermined level. 
In the same way, said purposes and advantages are accomplished by an electric 

20 accumulator that comprises: 

- an open container provided on the inside with one or more cells each 
adapted to house at least one plate group of said accumulator and to 
contain the electrolyte; 

- at least one cover adapted to close said container; 

25 characterised in that said cover is provided with the aforementioned solution. 

Advantageously, the proposed solution allows the automatic and simultaneous 
restoring of the level of electrolyte in each cell to be carried out and therefore 
allows accumulators to be realised that can also operate in high temperature 
environments. 

30 Again advantageously, the invention foresees that the reservoir be provided with 
a filling mouth that allows the reserve of topping up liquid to be renewed. 
Again advantageously, the proposed cover allows the number of maintenance 
interventions per unit time of the accumulator to be substantially reduced and in 
some cases allows accumulators to be realised that do not require interventions 

35 for all of their lifetime. 
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Again advantageously, the proposed solution allows accumulators to be realised 
With lead-antimony plates, which whilst conserving their ability to be cyclical, 
require substantially less maintenance interventions per unit time with respect to 
analogous conventional accumulators, 
5 Said purposes and advantages shall be highlighted more clearly during the 
description of some preferred embodiments, given for indicating and not limiting 
purposes, with reference to the attached tables of drawings, where: 

- figure 1 represents a partially sectioned axonometric view of a cover for 
accumulators object of the present invention, installed on an electric 

10 accumulator also object of the present invention; 

- figure 2 represents a partially exploded axonometric view of the accumulator 
and of the cover of figure 1 ; 

- figure 3 represents a plan view of part of the cover and of the accumulator of 
figure 1; 

- figure 4 represents a side view of a partial section of the cover and of the 
accumulator of figure 3 along the plane B-B; 

- figure 5 represents a side view of a partial section of a variant embodiment of 
the cover and of the accumulator of the invention; 

- figure 6 represents a partially sectioned axonometric view of another variant 
embodiment of the cover and of the accumulator of the invention; 

- figure 7 represents a side view of a partial section of the cover and of the 
accumulator of figure 6; 

" figure 8 represents an axonometric view of a further variant embodiment of 
the cover and of the accumulator of the invention; 

- figure 9 represents a plan view of part of the cover and of the accumulator of 
figure 8; 

- figure 10 represents a side view of a partial section of the cover and of the 
accumulator of figure 8; 

- figure 11 represents a side view of a partial section of another variant 
embodiment of the cover and of the accumulator of the invention; 

- figure 12 represents a side view of a partial section of the cover and of the 
accumulator of figure 1 in a first operating step; 

- figure 13 represents a side view of a partial section of the cover and of the 
accumulator of figure 1 in a further operating step. 

Although the described embodiments refer to lead accumulators with free acid it 
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is clear that the proposed solution can also be applied to other types of 
accumulators. 

The cover for electric accumulators and the relative accumulator object of the 
present invention are represented in figure 1, where they are respectively 
5 indicated with reference numeral 1 and 100. 

The electric accumulator 100 substantially comprises a cover 1 that closes a 
container 2 at the top, provided on the inside with a plurality of vertical dividing 
walls 3 that define the cells 4 of the accumulator 100. 

Each cell 4 is adapted to contain the electrolyte E and for housing the groups of 
10 plates 5, electrically connected together so as to be able to create the positive P 
and negative N polar terminals of the accumulator 100. 

The invention foresees that in the cover 1 a reservoir 6 be defined, visible in 
figures 2 to 4, adapted to contain a topping up liquid R of the electrolyte E that 
communicates with each cell 4 through one or more supply ducts 7 of the liquid 

15 R and control means of the level L of the electrolyte E in each cell 4, wholly 
indicated with reference numeral 9, adapted to prevent/allow the flow of the 
liquid R through the duct 7 when the corresponding level L of the electrolyte E is 
higher/lower than a predetermined level S, visible in figure 4. 
It should also be observed that the reservoir 6 is provided with a filling hole 8 

20 indicated in figure 2, which allows the reservoir 6 to be filled up. Such a filling 
hole 8 can be closed with a corresponding cap 81 and advantageously allows the 
reserve of topping up liquid R to be made renewable with a simple and 
programmable intervention. 

As far as the topping up liquid R is concerned, it generally consists of distilled or 
25 demineralised water. 

The control means 9 of the level L consist of tubular elements 10, the ducts 1 1 of 
which place each cell 4 in communication with the reservoir 7 according to the 
various levels L of electrolyte E. 

In particular, each element 10 has the function of hydraulically connecting, or 
30 not, according to the level L of electrolyte E, the air chambers 12, 13 that are 
defined, respectively, in the reservoir 7 and in each cell 4. 

The air chamber of the reservoir 12 is defined by the surface of the liquid R, by 
the upper wall of the reservoir 61, and by the portions of side wall 62 of the 
reservoir 6, that emerge from the liquid R when the accumulator 100 is in 
35 working position. 
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It should be observed that the upper wall 61 of the reservoir 6 consists of a 
closing element, realised with a foil lb, applied by heat sealing or with 
equivalent means to the main body la of the cover 1. 

In the same way, each air chamber 13 of each cell 4 is defined by the surface of 
5 the electrolyte E, by the upper wall of the cell 4 1 and by the portions of side wall 
42 of the cell 4, which emerge from the electrolyte and when the accumulator 
100 is in working position. 

As shall be seen more clearly hereafter, the connection between the chambers 12 
and 13 is realised when the level L of the electrolyte E is lower than the desired 
10 level S. 

The desired level S of electrolyte E in each cell 4, is determined by the length 15 
of the lower end 10a of the tubular element 10 with respect to the upper wall 41 
of the cell 4, as can be seen in particular in figure 4. 

More specifically, the level S is equal to the height 16 of each cell 4 minus the 
15 length 15. 

The length 17 of the upper end 10b of the tubular element 10 with respect to the 
lower surface 63 of the reservoir 6 also determines the maximum level of topping 
up liquid R that can be entered into the reservoir 6 itself. 

For the control means 9 of the level L to work properly, indeed, it is necessary 

20 that such a maximum level never be exceeded. 

A variant embodiment of the cover object of the invention, wholly indicated with 
reference numeral 101 in figure 5, differs from the previous one in that the means 
9 for detecting and controlling the level L of the electrolyte E comprise a float 
18, mechanically connected to a shaft 19, slidably coupled with a guide element, 

25 in the example consisting of the tubular element 10. 

In such a case, when the level L of the electrolyte E in the cell 4 reaches the 
desired level S, the duct 1 1 is intercepted by the upper surface of the float that 
blocks the flow of liquid R. 

A further variant embodiment represented in figure 6 differs from the previous 
30 ones in that the cover 102 is provided with a plurality of inspection and filling 
holes 20 of the cells 4. More specifically, such holes are realised in 
correspondence to each tubular element 10, and can be closed through as many 
closing caps 20a that have openings 20b adapted to not obstruct the duct 11. 
In other embodiments, for the sake of brevity not represented, such inspection 
35 holes are not arranged at the tubular elements 1 0. 
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Again according to the invention, the accumulator is also provided with a 
discharge duct for the gases that are produced inside each cell 4 during charging. 
A first cover and the relative accumulator, provided with such a discharge duct 
21, is represented in figure 7, where it is wholly indicated with reference numeral 
5 103. 

The duct 21 consists of a through hole 22 realised in the cover 103 and more 
specifically in the closing foil lb of the cover. 

A variant embodiment that is not represented differs from the previous one in 
that the discharge duct 21 comprises a unidirectional over-pressure valve housed 
10 in the through hole 22. More specifically, the over-pressure valve comprises a 
tubular body closed by a base, removably coupled with a tubular collar realised 
close to the end of the discharge duct 21 . 

The gases that form during the electrochemical reactions in the cells 4 are thus 
discharged into the external atmosphere as soon as the internal pressure reaches 
15 the opening value of the unidirectional valve. 

The value of the opening pressure of the valve is such as to counteract the 
pressure exerted by the electrolyte and on the valve itself when the accumulator 
is turned upside down. 

This advantageously allows the leaking of liquid from the accumulator to be 

20 prevented, even when it is arranged upside down. 

A further variant embodiment of the cover, wholly indicated with 104 in figures 
8, 9 and 10, differs from the previous oi^e in that the discharge duct 21 of the 
gases comprises a collector duct 24 communicating with a plurality of 
accumulation chambers 25 each communicating with a cell 4 through a 

25 corresponding vent channel 26. 

The over-pressure valve wholly indicated with reference numeral 28 is arranged 
at an end of the discharge duct 21. \ 
A further variant embodiment foresees that the valve element cooperates with an 
anti-explosion device generally consisting of a porous partition of ceramic or 

30 plastic material. 

The invention also foresees that the lower surface of the accumulation chamber 
25 and of the collector duct 24 be provided with tilted planes 27. 
Such tilted planes 27 have the function of easing the re-entry of the electrolyte E 
that can accumulate inside the accumulation chamber 25 or the collector duct 24 

35 following the accidental turning upside down of the accumulator or the 
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condensation of the acid mist carried by the gases that form during charging. 
It should also be observed that the accumulation chambers 25 also allow the 
mixing of the electrolyte E that may have leaked from the cells 4 that is present 
in the collector duct 24 to be delayed and allow the re-entry into each cell 4 of 
5 the electrolyte E that has actually leaked. 

A further variant of the cover and of the relative accumulator, wholly indicated 
with 105 in figure 1 1, differs from the previous ones in that the upper surfaces of 
the accumulation chamber 25 and of the collector duct 24 also consist of tilted 
planes 28. 

10 Inside the collector duct 24 and the accumulation chamber 25 tanks are thus 
defined that communicate with each other, indicated with 29 and 30 respectively. 
Such tanks 29 and 30 allow the electrolyte E that has leaked from the cells 4 to 
be held more effectively and allow it to be returned into the corresponding cell 4. 
In the case of the accumulator turning upside down, indeed, the liquid leaking 

15 from the cells 4 firstly pours into the accumulation chambers 24 gradually filling 
up the corresponding tanks 29 and then reaches the collector duct 25 filling the 
tanks 30 where it can be mixed with the liquids E coming from other cells 4. 
The assembly of the cover and of the relative accumulators and their operation 
shall be described hereafter with reference to the first of the described 

20 embodiments, represented in figures 1 to 4. 

The assembly of the accumulator 100 foresees welding the plate groups 5 
together with the corresponding separators and inserting them inside the 
respective cells 4. 

Once the elements have been connected together and the main body la of the 
25 cover 1 has been welded to the container 2 with heat sealing or equivalent 
procedures, the polar terminals P and N are welded. 

For accumulators that are put on sale in the state charged with acid, one proceeds 
to forming the plates with known methods and finally to the application of the 
closing foil lb. 

30 Finally, one proceeds to filling the reservoir 6 with the liquid R through the 
filling hole 8 and to the subsequent closing. 

At the end of such operations, the levels of electrolyte E and of topping up liquid 
R are those represented in figure 12. 

The two air chambers 12 and 13 are thus isolated from each other since the duct 
35 1 1 is obstructed by the electrolyte E itself. 
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A possible lowering of the level L of the electrolyte E below the predetermined 
level S of one of the cells 4 places the chamber 12 in communication with the 
corresponding chamber 13 through the duct 1 1 . 

The creation of such a connection allows, as represented in figure 13, the flow of 
5 air from the chamber 13 to the chamber 12 through the duct 1 1, as indicated by 
the arrows 30 and the consequent flow of liquid R into the corresponding cell 4, 
through the supply duct 7, as represented by the arrows 3 1 . 
This determines the rise of the level L of the electrolyte E in the corresponding 
cell 4. 

10 When the level L of the electrolyte E reaches the lower end 10a of the tubular 
element 10 the connection of the two chambers 12 and 13 is interrupted and the 
air, not being able to flow into the chamber 12, prevents the liquid R from falling 
through the supply duct 7. This brings the level L of electrolyte E back to the 
initial value shown in figure 12 thus obtaining the automatic restoring of the level 

15 L of electrolyte E in the cell 4 involved. 

For accumulators that are put on sale in the dry-charged state the accumulator 
can more usefully be constructed in the variant indicated in figure 6. In such a 
case the filling of the cells with the electrolyte shall be carried out at the time of 
sale of the accumulator through the holes 20 together with that of the reservoir 6. 

20 From that which has been stated it is clear how the proposed solution allows an 
accumulator to be realised that autonomously takes care of keeping the level L of 
the electrolyte E inside each cell 4 substantially constant and above the plates 5 
preventing the development of processes of deterioration of the plates 5. 
Again advantageously, the automatic and continuous control of the level of the 

25 electrolyte allows the head 32, visible in figure 12, on the plates 5, i.e. the 
difference in level between the free surface of the electrolyte E and the upper 
level of the plates 5, to be reduced. 

This advantageously allows the height 16 of the cell 4 and therefore the overall 
bulk of the accumulator to be reduced or else, with the same size of the cell 4, it 
30 allows the height of the plates 5 to be increased and therefore the specific 
performance of the accumulator to be improved. 

Again advantageously, this allows accumulators to be realised that can be used in 
environments with very hot climates substantially reducing the number of 
maintenance interventions per unit time. 
35 The proposed solution also allows the maintenance operation to be simplified. In 
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such a circumstance, the operator must, indeed, exclusively fill the reservoir, 
which shall automatically take care of restoring the levels of electrolyte of the 
various cells, where necessary. 

Therefore, it is not necessary to take care of the checking and possible manual 
5 restoring of the level of the electrolyte of each single cell. The checking of the 
presence of topping up liquid R in the reservoir 6, indeed, ensures that the level 
of the electrolyte in the cells is optimal, thus allowing the optical detection 
devices of the levels in each cell with which some accumulators are provided to 
also be eliminated. 

10 Advantageously, the presence of the reservoir 7 in the accumulator allows the 
number of maintenance interventions per unit time to be decreased whilst still 
ensuring the optimal operating conditions of the accumulator. 
It should be observed that, considering the water consumption of current 
accumulators, an accumulator provided with the cover of the invention equipped 

15 with a suitable reservoir, during the course of its working life does not require 
topping up operations even in extreme temperature conditions. 
Again advantageously, the proposed solution, maintaining the optimal level of 
electrolyte in the various cells and increasing the time interval between one 
maintenance intervention and the next, allows plates with alloys that promote 

20 water consumption to also be used. In particular, the proposed solution allows the 
use of antimony alloys in the positive plates maintaining the aforementioned 
advantages relative to the cyclability of the plates themselves. 
It is also important to note that the cover and the relative accumulator can be 
realised of a size conforming to the standards foreseen for accumulators object of 

25 the present invention. 

Although the invention has been described with reference to the attached tables 
of drawings, it can undergo modifications in the embodiment step, all of which 
are covered by the same inventive concept expressed by the claims shown 
hereafter and therefore protected by the present patent. 
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